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)ves relative to said recording medium along a recording 
diE^ction of said position signal for detecting said position 
signal, and a second detection head disposed apart from said 
first ^detection head by a predetermined distance along said 
recording direction of said position signal which moves 
relative op said recording medium, operating with said first 
detection h^ad for detecting said position signal; 

a polar \onversion section for converting said position 
signal detected\by said first detection head and said second 
detection head iriko an angle signal representing a relative 
position of said recording medium and said detection section 
in one period as an afegle; 

a low pass filter \or removing a high pass component in 
said angle signal output \rom said polar conversion section; 
and 

an output section for oukputting relative position 
information of said recording medium and said detection 
section, based on said angle signal from which said high pass 
component has been removed by said low pass filter. 




-2. (Amended) The position detect3slon apparatus 
according to claim 1, wherein said low pass filter comprises: 
a frequency control oscillator for outputting a periodic 
signal having a frequency controlled based on \ trequency 
control signal; 

a phase comparator for comparing a phase of sSdd angle 
signal output from said polar conversion section and\said 
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iriodic signal output from said frequency control oscillator 
t<\ output a phase error; 

an integrator for integrating said phase error output 
from said phase comparator to output a velocity error; and 

an\adder for adding said velocity error output from said 
integrate^ and said phase error output from said phase 
comparator \o generate said frequency control signal, 

wherein \aid frequency control oscillator controls said 
frequency of sen^d periodic signal such that said phase error 
is zero based on \aid frequency control signal, and outputs 
said periodic sign^. as said angle signal from which said high 
pass component has befen removed. 

--3. (Amended) The \position detection apparatus 
according to claim 2, wherein said low pass filter comprises: 

first increase and decrease means for increasing or 
decreasing said phase error output from said phase comparator; 
and \ 

second increase and decrease means for increasing or 
decreasing said phase error output fr§m said first increase 
and decrease means, 

wherein said integrator integrates s^id phase error 
increased or decreased by said second increk^e and decrease 
means ; and 




said adder adds said velocity error output ^rom said 
integrator and said phase error output from said increase and 



decrease means. 
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--4. (Amended) The position detection apparatus 
according to claim 2, further comprising a prediction section 
having adder which adds said velocity error output from 
said integ^tor in said low pass filter and said angle signal 
output from s^aid frequency control oscillator, 

wherein sa^d. output section outputs said relative 
position information of said recording medium and said 
detection section, ba^sed on a signal output from said 
prediction section . 



--5. (Amended) The position detection apparatus 
according to claim 4, wherein s^id prediction section has 
third increase and decrease means f^r increasing or decreasing 
said velocity error output from said lh^egrator in said low 
pass filter, 

wherein said adder adds said angle sign^L output from 
said frequency control oscillator and a velocity\rror output 
from said third increase and decreas e means . 

\ 

--6. (Amended) TheVposition detection apparatus 
according to claim 2, wherein said frequency control 
oscillator in said low passNfilter designates an initial 
output value as an angle signVl to be output from said polar 
conversion section to said phaste comparator. 



(Amended) The position detection apparatus 



according to claim 2, wherein said polar conversion section 



6715/62963 

generates an amplitude s\gnal together with said angle signal, 
and comprises 

a noise detection sectVLon for detecting internal noise 
based on said amplitude signal and/or said phase error. 



--8. (Amended) The position detection apparatus 
according to claim 2, further comprising 

a gain control section for\ controlling a gain of said 



phase error output from said phase comparator. 

\ 

\ 

(Amended) The position detection apparatus 
according ^9 claim 8, wherein said gain control section 
controls said'Win of said phase error output from said phase 
comparator, depending on a size of said phase error and/or a 
frequency of [the] s^d phase error. 



--10. (Amended) The position detection apparatus 
according to claim 8, wherein s^id polar conversion section 
generates an amplitude signal togefe^ier with said angle signal, 
and comprises: 

a noise detection section for detectn^q inside noise 
based on said amplitude signal and/or said pilose error, 

wherein said gain control section decreases^aid gain of 
said phase error output from said phase comparator, wtien 
external noise occurs, or said noise detection section detects 
noise . 
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--11. (Amended) The position detection apparatus 
according to claim 10, wherein said gain control section 
temporarily decreases said gad-n. 

-12. (Amended) The position detection apparatus 
according to claim 8, wherein said gain control section 
decreases said gain of said phase error, when an absolute 
value of \gaid phase error output from said phase comparator 
increases, Exceeding a predetermined level. 



ft 



--13. (Amended) The position detection apparatus 
according to claii\l2, wherein said gain control section 
decreases said gain said phase error, when said condition 
that said absolute val\ of said phase error output from said 
phase comparator increase^ exceeding said predetermined level 
for a predetermined time. 



--14. (Amended) The position detection apparatus 
according to claim 1, wherein said polaq: conversion section 
designates said position signal detected Bv said first 
detection head and said second detection heact\as an address, 
and uses a table wherein said angle signal corresponding to 
said address is stored, to generate said angle signsfi 
representing said relative position of said recording milium 
and said detection sectio^in one period as said angle 



--15 . 



(Amended) The position detection apparatus 
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according to claim 14 , wherein said address and/or said angle 
signal are Gray coded. 



--16. (Amended) An arithmetic processing unit 
Uprising : 

a polar conversion section for converting a first 
penocfrvLC signal and a second periodic signal whose phase is 
different from that of said first periodic signal into an 
angle signal showing an angle in one period of said first 
periodic signal and said second periodic signal; 

a low pask filter for removing a high pass component in 
said angle signa±\output from said polar conversion section; 
and 

an output sectiork for outputting position information 



shown by said first periodic signal and said second periodic 
signal, based on said angle signal from which said high pass 
component has been removed by\said low pass filter. 



--17. (Amended) The arithmetic processing unit according 
to claim 16, wherein said low pass fi,^Lter comprises: 

a frequency control oscillator f ors.outputting a periodic 
signal having a frequency controlled based^on a frequency 
control signal; 

a phase comparator for comparing a phase oC said angle 



signal output from said polar conversion section and said 
periodic signal output from said frequency control Oscillator 
to output a phase error; 
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^an integrator for integrating said phase error output 
from saicT^ptiase comparator to output a velocity error; and 

an adder f^r^adding said velocity error output from said 
integrator and said pnase error output from said phase 
comparator to generate saiaSfrequency control signal, 

wherein said frequency conbrol oscillator controls said 
frequency of said periodic signal such that said phase error 
is zero based on said frequency control s5?g*ial , and outputs 
said periodic signal as said angle signal from w^ich said high 
pass component has been removed. -- 



REMARKS 

Claims 1-17 remain in the application and have been 
amended hereby . 

As will be noted from the Declaration, Applicants are 
citizens and residents of Japan and this application 
originated there. 

Accordingly, the amendments made to the specification are 
provided to place the application in idiomatic English, and 
the claims are amended to place them in better condition for 
examination. 

An early and favorable examination on the merits is 
earnestly solicited . 

Respectfully submitted, 
COOPER. L .DtJNHAM LLP 
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